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There is considerable experimental evidence that impulses sent by the 
brain to the various organs and muscles of the body have an electrical 
character. These nerve impulses have been found to travel at the rate of 
80 feet per second, which of course is much less than the velocity of electri- 
cal impulses along a wire or through space. If the speed 80 feet per second 
is correct, then the impulse along a nerve is not of the exact character of 
those along wires. Nevertheless one can well imagine a shift of electric 
fields by displacements of ions, which move at a velocity through solutions 
much slower than impulses along a wire. 

The outstanding point to consider is that nerve impulses are electrical 
in character. The nerves have been found to be unaffected in temperature 
when impulses are sent along them, but one knows that the core of the 
nerve is a very good conductor. ‘The amount of energy transformed to 
heat when small currents traverse this low resistance would be too small 
and perhaps too difficult to determine experimentally in a minute nerve 
structure. To repeat, the outstanding fact is that nerve impulses are elec- 
trical in character. Therefore there must be an energy transformation 
with the necessary condition that one of the aspects of energy has been 
electrical. In other words, to make possible and to give rise to these elec- 
trical impulses there must be a supply of electrical energy. Fundamentally 
a supply of electrical energy means a difference in potential, that is, a 
voltage. 

In every dynamic electric circuit, the discrete electrical charges must, 





*This paper is reprinted from the Principles and Practice of Ocular Physical 
Therapy by Dr. J. I. Kurtz. We wish to express our appreciation for Dr. Perrin’s 
consent to the publication of this analysis from the point of view of a practical 
Electrical Engineer. This paper was written originally for Geo. W. Crile, M.D., 
Chief of the Cleveland Clinic. 
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in their coursing through the circuit, take on energy in part of the circuit, 
and give out energy in other parts. When these electrical charges are raised 
in potential, that is, pass from a lower to higher potential, that is, go from 
negative to positive, they take on energy. If the circuit is not closed, this 
passing from negative to positive potential stops very quickly, with the 
result that one has a static condition established, as in a dry battery not 
connected to any electrical device. If, however, there is a closed circuit, 
then in the external circuit, as one says, the electrical charges pass from 
a high potential to a low potential, that is, from positive to negative, and 
in so doing give out energy. This energy given out may result in heat, 
mechanical motion, or chemical decomposition. This means, of course, 
that the difference in potential originally established statically must now 
be maintained dynamically within the internal circuit, if there is to be a 
continuous energy transformation maintained. In the body the network 
of nerves corresponds to the external circuit, where energy is given out 
by the nerve to the muscle. This amount of energy is very small, and 
could be considered as a trigger to release a greater amount of energy in 
the muscle or the organ concerned. This trigger action, in which a small 
amount of energy releases a great amount of energy, that is, the nerve 
impulse having in it the concept of an amplifier, is a striking fact for con- 
sideration. The nerve impulses are sent out by the brain. Hence it is 
feasible to regard the brain as the positive pole of the battery. Qn 
account of conductivity and temperature experiments already performed 
together with the outstanding fact that a number of organs except the liver 
can be removed and life ensue, the liver can be regarded as the negative 
pole of the battery, that is, it is reasonable to consider that the liver is the 
only organ which is absolutely essential in the body’s electrical circuit. 
The proposition is, therefore, that as long as there exists a potential 
between the brain and the liver, there would be available a supply of 
electrical energy from which the nervous system could get energy for its 
nerve impulses, and thereby life could be maintained. If there is no 
supply of electrical energy, that is, in electrical terms, if no potential exists 
between these organs, then death ensues, since no stimulus could be given 
to any muscle or organ. 


As previously stated, the fundamental fact to consider is energy 
transformation. The potential between brain and liver must not only exist, 
but must be maintained. This means energy must be supplied in either 
the brain or liver, or both, in order to drive electrical charges from negative 
to positive, thereby storing electrical potential energy. This energy could 
be very well supplied by the oxidation, which means a release of energy 
which takes place in these two organs. The oxidation which takes place 
in the cortex of the brain is greater per unit volume than anywhere else in 
the body. It would seem, therefore, that as a result of this oxidation in the 
brain, there could be a very definite rise in potential between certain parts 
of the brain structure itself. As stated above, oxidation means release 
of energy and this could be utilized to give an increased potential within 
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the brain cells, that is, between the nucleus and its environs. It has been 
shown experimentally that within the cells of both the liver and the brain 
the hydrogen ion concentration differs very definitely in the nucleus and 
its environs. This would mean that there could exist a difference in an 
increase in potential in both organs. This means that the outstanding dif- 
ference in potential between brain and liver might be an additive result of 
the two potentials existing in both the brain and the liver. Of course, 
oxidation in both organs would supply the energy necessary for the estab- 
lishment of a voltage in each case. 


It is a further experimental fact that the blood stream surrounding 
the cells of the liver contains bile, and if the bile fails, death ensues. This 
might indicate that a major portion of the outstanding potential between 
the two organs exists in the liver. However, a greater amount of oxida- 
tion in the brain would indicate that the major portion of the outstanding 
potential is developed in the brain. It is not easy to see how either organ 
as a whole obtains a potential, since the nuclei of the separate cells are not 
connected so as to be analogous to one large plate of a battery. On the 
other hand, it is easy to see how the outer portions of each cell could be 
in contact, and thereby form one big plate of a battery. In any event, 
however, the greater number of discrete cells in which individually there 
is potential would mean not an increased potential with increased number 
of cells, but rather an increased availability of energy. This picture of 
the battery in the body is similar to the picture of the action present in the 
battery invented by Daniell, sometimes called in one of its forms the “crow 
foot battery.” In this battery a zinc bar is placed in zine sulphate con- 
tained in a porous cup. The porous cup and its contents are then placed 
in a copper sulphate solution, into which a copper plate is also placed. 
The two solutions are kept separate by use of this porous earthenware 
cup. In the internal circuit of this battery, if one travels from the zinc 
plate to the copper plate, one finds a rise in potential of about 0.5 as one 
passes from zinc to zinc sulphate, and later a second rise in potential as 
one passes from copper sulphate to copper plate, giving an outstanding 
voltage of 1.1 volts. To compare the battery in the body to the Daniell 
cell seems a more valid comparison than comparing it to a common battery 
of zinc and copper in a sulphuric acid solution, where the entire rise in 
potential occurs as one passes from zinc to sulphuric acid, with a copper 
terminal acting as a means to get in contact with the high potential solution 
with no change in potential occurring at the interface of solution and 
copper. 


The experimental evidence that the hydrogen ion concentration differs 
in the nuclear part of the cells of both brain and liver from that of the 
outer portion, together with the fact that oxidation supplies energy in 
both organs, indicates fairly definitely that there could exist a potential 
difference between the two portions of the cell itself. These two discrete 
potential differences existing in the two organs could very well add to give 
an outstanding potential between the brain and liver with the blood stream 
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between the two organs serving as the connecting medium for that part 
of the battery commonly called the internal circuit. As stated above, the 
magnitude of these two distinct voltages would undoubtedly be different, 
and from two different points of view one could argue that the major 
portion of the voltage exists in one of the organs. In any event just what 
the actual relative magnitudes of these potentials might be, it is not easy 
to surmise. 

It is an experimental fact that the nerve sheath is a very poor electrical 
conductor, while the nerve core is a good conductor. This would make it 
very possible for the network of nerves along which electrical impulses 
are passing to be imbedded within the battery structure itself, and thereby 
function completely as an electrical circuit. This would mean that the 
internal and external circuits would be inter-twined in contrast to the 
usual picture of an electrical circuit where the external circuit is well 
removed on the outside of the battery structure itself. The returning blood 
stream from the muscle back to the liver, thence to the heart, could be 
pictured as a possible return path for the discrete electrical charges sent 
out by the brain to the individual muscles and organs, and finally to the 
point of low potential, namely, the liver. To recapitulate, electrical im- 
pulses must be supplied to the organs and muscles of the body in order that 
a living organism be maintained. This necessitates a supply of electrical 
energy which in turn means a transformation of chemical energy, in this 
case oxidation, into electrical potential, which is one of the two factors 
involved in electrical energy, the other being quantity of electricity, which 
for sake of easy understanding we will call current, measured in amperes. 
Hence the availability of energy supply to the organs and muscles, or rather 
the energy supply available for the trigger action fed by the nerve impulse 
is dependent upon a potential and a conducting pateh existing between 
brain and liver, both for the internal and the external circuit. On the one 
hand, if the potential between these organs is lowered it means that the 
amount of available energy output is lowered, provided, of course, the 
electrical resistance is kept constant. Now it has been shown that the 
electrical resistance of these two organs changes with fatigue and shock, 
that is, the conductivity is changed. This change of resistance would mean 
a possible change in energy supply output, even if the potential were not 
changed. 

So from two points of view there could be less energy available on 
account of the brain and liver changing in their structure incident to 
fatigue and shock. Experimentally it has been shown that the cell struc- 
ture in these organs breaks down from fatigue and shock, which would 
mean a lowering of the potential existent in the cell. Therefore, since 
the voltage has been decreased, the available energy output would also be 
decreased. Electrically one must have low internal resistance in order that 
a battery be given a chance to change its chemical potential energy to 
electrical energy within the internal structure of the battery, and finally 
transformed into heat, light or mechanical energy in the external circuit. 
An analogy is here presented in an old so-called dry battery. With age 
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the internal resistance of a dry battery increases, so that one says it is dead. 
Fundamentally, the energy is still available, but it cannot be made an 
energy output on account of the high internal resistance, so we say it is no 
good, it is dead. 

If, therefore, there is an outstanding decrease in electrical conductivity 
in the two organs concerned, and also a lowering of potential due to a 
breaking down of cellular structure, both of these factors would contribute 
to the diminution in available electrical energy output. It is therefore defi- 
nitely possible that reduced vitality incident to fatigue and shock might 
result not only from a lowering of electrical potential, but also from an 
increase in internal resistance of the body battery. In terms of an equa- 
tion, one may visualize the above points. 


Electrical Energy = Voltage > Current 
EFE=VxXxC 


\ diminution in either factor provided the other factor is constant, or a 
diminution in both factors simultaneously means less energy output. 

It is an experimental fact that lack of sleep produces death. This 
could result, as has been previously explained, by the possible decreasing 
potential or decrease in electrical conductivity. On the contrary, sleep 
restores the body, and is necessary in normal living. The amount of 
oxidation taking place in sleep is but fifty per cent of that while awake. 
As previously discussed, the cell structure in the organs concerned has 
been shown experimentally gradually to disintegrate, with the possible 
lowering of electrical potential and change in electrical conductivity, which 
means a decrease in the possibility of energy output. In sleep the energy 
supply for muscular work is practically zero, so that very possibly a major 
portion of the oxidation which does take place could be very well utilized 
to build up the potential, which in turn means build up the available energy 
output for the trigger action previously discussed. To repeat, sleep is 
necessary for life, and it is therefore very possible from the above argu- 
ment that during sleep nerve impulse energy is made available by the 
building up of electrical potential. 

The above analogies and visualizations of body action seem to me 
to be a very plausible argument when considered from a purely physical 
and energy basis. 


DR. J. O. PERRINE 

DEPARTMENT OF RESEARCH 

AMERICAN TELEPHONE & TELEGRAPH CO. 
NEW YORK, N. Y 
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REPORT 
RED-FREE GLASS IN CERTAIN CATARACT CASES* 


Elmer E. Hotaling, Opt. D., F. A. A. O., 
and 


E. LeRoy Ryer, Opt. D., F. A. A. O. 


Following is a report on 100 cases taken at random from our? rec- 
ords—where the existing condition is one of incipient or advanced cata- 
ract where red-free lenses have been prescribed either in prescription or 
plane curves and worn constantly for distance and reading. The figures 
readily show that the majority of cases have received considerable bene- 
fit from the procedure. These cases are not chosen to prove a point but 
are average in results with a total of 750 similar cases under observa- 
tion to date. 


+Dr. Elmer E. Hotaling of 9 East 42nd St., New York City, assisted by his 
associate, Dr. E. LeRoy Ryer, has served for the past two years as Chairman of a 
Commission appointed by the American Academy of Optometry to investigate the 
matter of controlling or checking the development of opacities in certain selected 
cases of cataract with negative histories. The work of the Commission is by no 
means finished and the material on the following pages consists of a survey of the 
work accomplished by Hotaling and Ryer and their conferees during the year 1930. 
The Commission is still working on this matter and other reports will follow. 


For additional information regarding the technic, the results of which are here- 
in recorded by Hotaling and Ryer, the reader is referred to the following manuscripts 
all of which deal with some phase of this therapeutic work: 

(1) Koch, C. C.—Invisible Radiant Energy as the Cause of Cataract. American 
Academy of Optometry. Vol. III, pp. 77 to 88. 1928, or in the American 
Journal of Optometry Vol. 7, No. 6, pp. 325 to 336. 1930. 


(2) Melvin, O. J.—Calobar Glass Therapy——Cases of Cataract Treated with. 
American Academy of Optometry. Vol. III, pp. 89 to 92. 1928, or in the 
American Journal of Optometry, Vol. 7, No. 6, pp. 337 to 339. 1930. 

(3) Hotaling, E. E.—Red-Free Lenses in Cataract Prophylaxis. American Academy 
of Optometry. Vol. IV, pp. 127 to 132. 1929, or in the American Journal 
of Optometry, Vol. 8, No. 4. pp. 131 to 136. 1931. 


*An abridgment of the material presented before the American Academy of 
Optometry at Omaha, December 15, 1930. 
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THE EVOLUTIONARY GROWTH OF OUR KNOWLEDGE 
REGARDING ABNORMAL MENTAL STATES 
AND THEIR TREATMENT 


J. I. Kurtz, B.Sc., A.O., F.A.A.O. 


Minneapolis, Minn. 


Introduction. The problems of the modern refractionist are many and 
in some instances they are very difficult and puzzling. The non-pathologic 
cases that will not yield to newly prescribed lenses or prisms or even to 
oculo-prism treatments must be given special study in order to determine 
the cause of the trouble, for naturally the patient will not be comfortable 
until his apparent discomfort is removed. Cases of this type are some- 
times a combination of physical combined with mental functional abnor- 
malities. The physical abnormalities the optometrist can readily detect 
through the use of his retinoscope, ophthalmoscope, ophthalmometer, phor- 
optometer and the other instrumentation available in the refraction room. 
The most searching examination in the best equipped refracting room will 
not, however, enable the examiner to give a prescription which will yield 
satisfactory results if the case is one where there exists a combination of 
physical and mental abnormalities. It matters not whether the physical 
condition is causing the abnormal mental state or vice versa. The patient 
will not feel comfortable until both the physical as well as the psycho- 
logical conditions are properly looked after. With the stress of our mod- 
ern industrial civilization, this type of case becomes more numerous and 
they present a real problem to the conscientious refractionist. The optom- 
etrist who is equipped with a thorough knowledge of applied psychology 
is best fitted to handle these complex cases. It is an established fact that 
psychology has a considerable influence on physiology and that physiology 
has its influence on psychology. There can be no line drawn as to where 
the influence of one begins and where the other ends. There will be some 
who will think that we are trying to introduce the study of Christian Sci- 
ence or some other type of faith cure into the practice of optometry. This 
is far from being true, we are here merely trying to bring out the fact 
that certain phenomena of applied psychology will have certain definite 
reaction upon the physical condition of the patient. According to Atkin- 
son,’ “Mental energy actuates every fiber in the body under all its condi- 
tions. That there is a central intelligence that controls each of these mind 
organisms is self evident.” He also claims that “Jt is a mental organism 
that all therapeutic agencies are designed to energize, when for any cause, 
it fails to perform its functions with reference to any part of the physical 
structure.” 
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History. The history of this new applied psychology, which is known 
under different names such as mind cure, faith healing, psycho-therapy, 
suggestion, etc., is long and interesting. We will here mention only-a few 
brief historical facts so that we may have a fuller realization what it has 
accomplished in the past and how it reached its present important position. 
Discussing mental therapeutics, H. Addington Bruce says: “Psycho- 
therapy might well be cited in support of the old adage that there is noth- 
ing new but what has been forgotten. Traces of it are to be found almost 
as far back as authentic history extends, and even allusion to methods which 
bear a strong resemblance to those of modern times. The literature and 
monumental remains of ancient Egypt, Greece, Rome, Persia, India and 
China reveal a widespread knowledge of hypnotism and its therapeutic 
value. There is in the British Museum a bas-relief from Thebes which 
has been interpreted as representing a physician hypnotizing a patient by 
making passes over him. According to the Ebers Papyrus, the “laying on 
of hands” formed a prominent feature of Egyptian medical practice as 
early as 1552 B. C., or nearly thirty-five hundred years ago, and it is known 
that a similar mode of treatment was employed by priests of Chaldea in 
ministering to the sick. So, also, the priests of the famous Temples of 
Health are credited with having worked numerous cures by the mere touch 
of the hands. In connection with these same Temples of Health were 
sleeping chambers, repose in which was supposed to be exceptionally bene- 
ficial. Asclepiades of Bithynia, who won considerable fame at Rome as a 
physician, systematically made use of the “induced trance” in the treat- 
ment of certain diseases. Plautus, Martial and Seneca, refer in their writ- 
ings to some mysterious process of manipulation which had the same effect 
—that is, of putting persons into an artificial sleep. And Solon sang, 
apparently of some form of mesmeric cure: 


“The smallest hurts some times increase and rage 
More than all art of physic can assuage ; 

Some times the fury of the worst disease 

The hand by gentle stroking, will appease.” 


“Many other instances might be mentioned testifying to the remark- 
able extent to which psycho-therapy, in one form or another, was utilized 
in the countries of the ancient world. This, of course, does not necessarily 
imply that the ancients had any real understanding of the psychological and 
physiological principles governing its operation. On the contrary, there is 
every reason to believe that they used it much as do too many of the mental 
healers of today—on the basis of “faith cure” pure and simple, with no 
attempt at diagnosis. It was not until the very end of the Middle Ages, 
so far as history informs us, that anything even remotely resembling a sci- 
entific inquiry into its nature and possibilities was undertaken, and then 
only in a faint, vague, indefinite way, by men who were metaphysicians, 
and mystics rather than scientists. The first of these, Petrys Pomponatius, 
a sixteenth-century philosopher, sought to prove that disease was curable 
without drugs, by means of the “magnetism” existing in certain specially 
gifted individuals. When those who are endowed’ with this faculty, he 
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affirmed, operate by employing the force of the imagination and the will, 
this force affects their blood and their spirits, which produce the intended 
effects by means of an evaporation thrown outwards. Following Pom- 
ponatius, John Baptist von Helmont, to whom medical science ‘owes a great 
deal, also proclaimed the curative virtue of magnetism, which he described 
as an invisible fluid called forth and directed by the influence of the 
human will. Other writers, notably Sir Kenelm Digby, laid stress on the 
power of the imagination as an agent in the cause as well as the cure of 
disease, compiling in a curious little treatise published in 1658, as interest- 
ing a collection of illustrative cases as is contained in the literature of mod- 
ern psychotherapy.” 

It was the custom in the Middle Ages for persons who were suffering 
from various disorders to come to the King and receive the “Royal Touch” 
which was at that time considered as a sure cure for all types of diseases. 
Edward the Confessor, was the first to institute this practice and it was 
continued for generations afterwards and it is claimed that many people 
were cured by the touch of the King’s hands. A celebrated physician and 
surgeon of London by the name of Wiseman states as follows: “I myself 
have been an eye witness of many thousands of cures performed by his 
majesty’s touch alone, without any assistance of medicine or surgery, and 
those, many of them, such as had tired out the endeavors of able surgeons 
before they came hither. I must needs profess that what I write will 
little more than show the weakness of our ability when compared with 
his majesty’s, who cureth more in one year than all the surgeons of Lon- 
don have done in an age.” The virtue of the “King’s Touch” was finally 
brought in doubt by the wonderful successes of a man by the name of 
Valentine Greatrakes, who in the Seventeenth Century began “laying 
on hands” and made even more wonderful cures than those of the king. 
So marked was his success that the government had difficulty in sup- 
pressing the growing conviction among the common people that Great- 
rakes must be of royal blood, and the rightful heir to the throne, because 
of the great healing virtues of his hands, which, they argued, could be 
possessed only by those having royal blood in their veins. The Chi- 
rurgical Society of London investigated Greatrakes “cures,” and rendered 
an opinion that he healed by virtue of “some mysterious sanative con- 
tagion in his body.” 

This was followed by a period during which Franz Anton Mes- 
mer, a native of Switzerland, held the interest and attention of several 
European countries with the miraculous cures he achieved. Mesmer 
held that there was in Nature a universal magnetic force which had a 
powerful therapeutic effect when properly applied. He cured many people 
by touching them with an iron rod, through which he claimed the uni- 
versal magnetism flowed from his body to that of the patient. He called 
this magnetic fluid, “Animal Magnetism.” 

While Mental healing held the attention of religious organizations 
metaphysical movements and some medical practitioners there suddenly 
arose in the United States in the early part of the nineteenth century, 
another rather obscure person who through his achievement became very 
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popular. This was Elijah Perkins, an ignorant blacksmith living in Con- 
necticut. He conceived a queer idea of curing disease by means of a pecu- 
liar pair of tongs manufactured by himself one prong being of brass, 
and the other of steel. These tongs were called “tractors” and were 
applied to the body of the patient in the region affected by disease, the 
body being stroked in a downward direction for a period of about ten 
minutes. The tractors were used to treat all manner of complaints, ail- 
ments and diseases, internal and external, with, it seems, a wonderful 
degree of success. 

Almost miraculous cures of all manner of complaints were reported, 
and people flocked to Perkins from far and near in order to receive the 
benefit of his wonderful treatments. Soon this system of healing came to 
be called “Perkinism,” as a tribute to the inventor. The popularity of the 
system spread rapidly in the United States, particularly in New England, 
every city and many towns patronizing Perkins’ practitioners and healers. 
From this country the craze spread to Great Britain, and even to the 
Continent. Centers of treatment and even hospitals were established by 
the “Perkinsites,” and the fame of the tractors increased daily in ever 
widening circles. In Europe alone it is reported that over 1,500,000 cures 
were secured, and the medical fraternity were at their wit’s ends to explain 
the phenomenon. Finally, Dr. Haygarth of London conceived the idea 
that the rea! virtue of the cures was vested in the minds, belief and 
imagination of the patients rather than in the tractors, and that the cures 
were the results of the induced mental states of the patients instead of 
by the metallic qualities of the apparatus. He determined to investigate 
the matter under this hypothesis, and accordingly constructed a pair of 
tractors of wood, painted to resemble the genuine ones. The follow- 
ing account by Bostock describes the results: “He accordingly formed 
pieces of wood into the shape of tractors and with much assumed pomp 
and ceremony applied them to a number of sick persons who had been 
previously prepared to expect some thing extraordinary. The effects 
were found to be astonishing. Obstinate pains in the limbs were sud- 
denly cured, joints that had long been immovable were restored to motion, 
and, in short, except the renewal of lost parts or the change in mechan- 
ical structure, nothing seemed beyond their power to accomplish.” The 
exposure of this experiment, and the general acceptance of the explana- 
tion of the phenomena, caused Perkinism to die out rapidly and at the 
present time it is heard of only in connection with the history of medi- 
cine and in the pages of works devoted to the subject of the effect of the 
mind over the body. 

The latter part of the nineteenth century was marked by the “blue 
glass” craze. Atkinson relates “that General Pleasanton, a well known and 
prominent citizen of Philadelphia, announced his discovery that the rays 
of the sun passing through the medium of blue glass possessed a wonder- 
ful therapeutic value. 

“The idea fired the public imagination at once, and the General’s book 
met with a large scale. Everyone seemingly began to experiment with 
the blue glass rays. Windows were fitted with blue glass panes, and the 
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patients sat so that the sun rays might fall upon them after passing 
through the blue panes. Wonderful cures were reported from all direc- 
tions, the results of “Perkinism” being duplicated in almost every detail. 
Even cripples reported cures, and many chronic and “incurable” cases 
were healed, we are told, almost instantaneously. Bedridden people threw 
aside their blankets and walked again, after a brief treatment. The inter- 
est developed into a veritable “craze,” and the glass factories were oper- 
ated overtime in order to meet the overwhelming demand for blue glass, 
the price of which rapidly advanced to fifty cents and even a dollar for 
a small pane, because of the scarcity. It was freely predicted that the 
days of physicians were over, and that the blue glass was the long sought 
for panacea for all human ills. Suddenly, however, and from no appar- 
ent cause, the interest in the matter dropped, and now all that is left of 
the blue glass craze is the occasional sight of an old blue pane in some 
window, the owner of which evidently felt disinclined to pay the price 
of replacing it with a clear pane. Only a few days ago, in an old-fash- 
ioned quarter of a large city, the writer saw several panes of the old blue 
glass in the frame of the window of an old house which has seen better 
days but which was now used as a cheap tenement house.” 

Many more such instances could be cited but these already men- 
tioned are sufficient to show that the mental states have a profound effect 
on the physical condition of the individual. Ash claims that health of 
mind and health of body go together and the body can never be well with 
functially abnormal state of mind. The effect the mind has upon the 
bedy can best be illustrated by this case. “Mrs. G. D., age 60, was 
brought to us for an eve examination the last part of 1929. She could 
not walk or stand up by herself without being assisted. Upon examina- 
tion we found that she required O. U.—4.00 D. Sph. The right eye 
was totally blind and uncorrected vision O. S.—10/200 and corrected 

’==20/100. This patient was first examined by the writer in 1920 and 
again in 1922 and later in 1925. During this period there was very little 
change in the condition of her eyes. Her general health seemed very good. 
Before she came to me she was examined by two ophthalmologists and they 
claimed that nothing could be done for her from a medical standpoint. 
During our last examination, the patient’s daughter told me how help- 
less her mother was, that she was getting worse from day to day loosing 
the entire control of her muscles and nerves and that she had been kept 
in a hospital for several weeks for observation but the doctors failed to 
find the cause of her trouble. 

When we completed our examination the patient broke down com- 
pletely, crying, ““Help me, please help me, because I will be blind in anoth- 
er two months.” Upon further questioning it was revealed that in 1927 
she had her eyes examined by an ophthalmologist who told her that she 
would be blind within two years. The patient claims that since that time 
she could not live in peace, she was always thinking and facing the horror 
of blindness that she lay awake night after night worrying. From my 
study of this case I am satisfied that the fear of becoming totally blind 
within a two year period is entirely responsible for her physical disability 
at the present time. 
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A good rule for any practitioner to remember is, no matter how seri- 
ous the patient’s condition may be, not to report it to the patient himself. 
Tell it to some friend or member of the family. A patient with a cheer- 
ful frame of mind will always respond much better to any form of treat- 
ment. While fear, worry or grief will tend to undermine the health of 
the individual. Ash* describes a number of instances to illustrate the 
repressing effects of health which are caused by mental stress and shocks. 
He states that, “Sir William Gowers, eminent as a specialist in nervous 
diseases, regarded fright or anxiety as an important factor, as being not 
infrequently important causes of epilepsy, and wrote that, ‘As a direct 
excitant of the first fit intense sudden alarm takes the first place. It can 
be traced in a considerable proportion of cases. An illustration may be 
given. The instance referred to is that of a nervous sentinel who was 
on duty one night near a dark churchyard. A white goat suddenly ran 
across the churchyard and jumped upon the low wall. The man, con- 
vinced that it was a ghost, shook with terror, but was unable to desert 
his post. An epileptic fit soon followed, which was succeeded by others. 
Prolonged anxiety seems also to be a definite cause, although the more 
gradual mode of its onset makes it less easy to trace with certainty.’ He 
also recorded two instances in which St. Vitus dance (chorea) followed 
sudden fright. The victim in one case was a boy who was upset by a pistol 
shot close by, whilst the other, also a boy, was caught up in a tree stealing 
apples, and was so frightened that he fell to the ground. I myself have 
known St. Vitus dance to follow sudden fright, in this instance the sufferer 
was a young girl who had been frightened by a Gipsy while walking in 
a country lane. On occasion paralysis has been brought about through 
fear, as in an instance recorded in the Medical Times many years ago. 
A man charged two relatives with assault, and summoned his own father 
as a witness. The mother of the prisoners, exasperated at the prospect 
of the son being sent to prison on the evidence of her relative, gave ex- 
pression to her feelings in malediction, praying that when the old man 
left the witness box he might be paralyzed and paralyzed he was accord- 
ingly, and had to be taken to the hospital.” Some years ago Dr. Wiltshire 
recorded an instance of facial paralysis from fright, which came under 
his notice at the West London Hospital and was of some weeks duration. 
He says: “With regard to other emotional states I have myself come 
across many instances of severe derangement of health which have been 
directly traceable to mental depression, worry or anxiety. I have seen 
severe and intractable anemia attack previously strong individuals who 
had had to face prolonged worry about business or private affairs, and I 
have watched tuberculosis spring into terrible activity in persons mentally 
depressed from various causes. I have had to deal with many cases of 
paralysis certainly due to faulty action of the mind (meuromimesis), as 
well as instances of continuous tremblings, ticklings, and tremors of 
mental origin, and cured by mental treatment. And I have not infre- 
quently seen extensive skin disease follow mental strain or shock—notably 
eczema, urticaria, and herpes (shingles). On one occasion I saw an 
artisan who had been worried to distraction through loss of employment, 
and in whom that remarkable disease of the skin known as dermatitis 
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herpetiforme rapidly developed. 

“Indeed, there is plenty of evidence that mental influence, for example, 
under the stress of intense emotion, may produce so profound an organic 
disturbance that jaundice results, as in two cases quoted by a Professor 
of Psychology. In one of these instances, previously referred to, a soldier 
insulted in public, in a fit of furious anger became suddenly jaundiced 
and soon afterwards died. In the other the patient, who was suddenly 
frightened by a mad dog, uttered a cry and became deeply jaundiced. 
These cases are very similar to one recorded by the late Sir Thomas Wat- 
son, in which anxiety about an approaching examination brought on 
jaundice in a student. 

“In regard to the influence of the mind on diseases of the heart, a 
well known authority says: “The consciousness of heart trouble has often 
a depressing effect upon people, whether the trouble be slight or serious. 
When such people become convinced that the trouble is curable or not 
serious, their condition at once becomes greatly improved. Cures by faith, 
whether in drugs, baths, elaborate methods, or religion, act by playing upon 
the mental condition. I have already said that we should always study 
the mental condition of the patient, and its bearing upon his complaint, 
and we should utilize its peculiar features in treatment. But an employ- 
ment of this element in treatment should not be the outcome of blind, 
unreasoning faith in some rite or ceremony, bath or drug, but in the 
intelligent perception of the nature of the symptoms. The reassurance of 
the patient of the harmless nature of the complaint goes a great way 
in curing him, the reassurance that with reasonable care no dz anger need 
be feared is extremely helpful. Even in serious cases, when there is rea- 
sonable hope of recovery, or a certain degree of recovery, the encourage- 
ment of the patient may and does help forward his improvement.’ 

“The same writer has also pointed out the harm that may be done by 

physician who carelessly neglects to take into account the importance 
of Mind Force in the treatment of heart disease. 

“This mental factor should, on the other hand, make us extremely 
chary of giving the patient a gloomy prognosis. There is nothing in my 
experience so surprising as the manner in which the heart can recover 
from the seemingly most hopeless condition of exhaustion. And we must 
bear in mind that a gloomy outlook may in itself nullify the best attempts 
at treatment. We should aim at getting the patient into a placid, con- 
tented hopeful frame of mind, so that the heart is not disturbed by emo- 


’ 


tional reflexes.” 
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THE CYCLODAMIC METHOD OF ESTIMATING THE 
TOTAL ERROR OF OCULAR REFRACTION AS 
SUGGESTED BY SMITH 


‘Two years ago Dorland Smith, ophthalmologist of Bridgeport, 
Connecticut, suggested a method of estimating the total error of refraction 
without using a cycloplegic. This method he termed Cyclodamia, and it 
differs in certain respects from the usual subjective technic of ocular 
refraction insofar as an effort is made to control accommodation at all 
times. For the past year the writer has used this technic in his refractive 
work as a pre-optometric refractive step, using the data so acquired as a 
basis for the final formula and comparing the findings with those of 
other subjective and objective tests. In so doing I have found it to be of 
great value. With this in mind I shall therefore review a report of this 
new work as presented by Smith' which consists of (1) A discussion 


*Dorland Smith. The Estimation of the total Refractive Error Without a 
Cycloplegic. The American Journal of Ophthalmology. Vol. 14, No. 6, p. 498. 
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of the control of accommodation by fogging and by cyclodamic methods. 
(2) How Smith developed the technic of cyclodamia, including its: 
necessary methods of (a) obtaining the maximum accommodative relax- 
ation possible, and (b) of measuring the error thereby revealed without 
lessening such relaxation, which were suggested by the analysis made by 
Smith of every day observations. (3) His description of the method as 
practically applied by himself and as copied by the writer, and (4) His 
and the writer's estimate of its reliability. 


(1) Control of Accommodation. 

As is known, there are only two ways of obtaining accommodative 
control. The first is a complete paralysis of the ciliary muscle by means 
of a cycloplegic drug. The second is overcorrection with convex lenses. 
This latter method, claims Smith, withdraws most of the visual stimulus 
to accommodative action, and encourages accommodative relaxation, by 
allowing better vision only as relaxation occurs. The greater the relaxa- 
tion, the greater is the control established, total relaxation being equiva- 
lent to complete control. Since the chief function of the ciliary muscle is 
to provide better visual acuity by appropriate contraction and relaxation, 
overcorrection usually induces relaxation but does not force it. The 
control afforded by overcorrection is therefore passive, and though often 
adequate, is more variable, less complete and less certainly obtained than 
is that of a full and very complete cycloplegia. The writer wishes, how- 
ever to point out that but few ocular examinations are made with 
cycloplegics which result in a complete paralysis of the ciliary as most 
ophthalmologists use only homatropin which at best produces only a 
partial paralysis of the ciliary. To return, however, to the use of convex 
lenses, the amount of control obtained is indicated to some extent by 
the amount of relaxation, so that whenever overcorrection does not 
induce good relaxation control is uncertain. 

Several factors enter into the amount of relaxation induced by 
overcorrection. One of these is the relaxability of the ciliary muscle, 
which Smith believes is governed more by the amount of accommodation 
habitually used than by the total power of the accommodation. Thus 
in some young hyperopic individuals who do little close work, powerful 
ciliary muscles sometimes relax so easily under overcorrection as to reveal 
all of the total error: while in some overworked hyperopic-presbyopic 
patients, whose total accommodative power is lower, overcorrection is at 
times found to induce little or no relaxation. The writer has found that 
this latter type of case usually requires special orthoptic treatment work 
and must be kept under observation. Other factors in the amount of 
relaxation induced are the exact ways in which the overcorrection is 
applied, the amount of relaxation really sought, and the technic used to 
measure the refractive error. 

For years the principle of overcorrection has been the basis of all 
noncycloplegic refraction which attempted to control accommodation 
and various applications of this principle have resulted in several methods. 
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Most of these technics, of which simple fogging is typical, attempt to 
‘obtain only so much relaxation as will reveal and measure that part of 
the total error which is to be corrected by lenses. This is done by the 
strongest convex or weakest concave lenses with which maximum vision 
can be readily obtained, no more accommodative relaxation being secured 
than the amount which maximum vision easily permits. 


The cyclodamic method as originated by Smith in sharp distinction 
from other subjective technics, seeks all the ciliary relaxation possible, 
and attempts to eliminate the effect of accommodation altogether, so as 
to reveal and measure the total error itself. This is done by minute atten- 
tion to detail in the arrangement of all the conditions of overcorrection 
sO as to encourage continuous and cumulative relaxation on to that point 
where relaxation is nearly or quite total. When such an amount of 
relaxation is not incompatible with sharp vision, the error may be 
measured as in the regular subjective fogging test, but this is always 
uncertain. The error, therefore, should be measured by the strongest 
convex or weakest concave lenses with which the maximum relaxation 
obtainable is observed, either during such skiascopy with distant fixation 
or during such subjective tests under blurred vision which afford no 
stimulus to accommodative action. 

In only those cases in which the maximum relaxation observable is 
found or confirmed by fogging can we be sure that sharp distant vision 
has not excited any accommodative action whatsoever. Since the measure- 
ment is made at the instant of maximum relaxation, whenever that 
occurs, it is the closest approximation to the total error obtainable with- 
out a cycloplegic. 

As is well known to both optometrists and ophthalmologists all 
refractive methods give much the same measurement when accommoda- 
tion is very weak or absent. However, we all know that they do obtain 
widely different amounts of control when accommodation is strong and 
active, and thus they reveal widely different amounts of refractive error. 
Some of these amounts are definite enough to have received names. 
(a) Manifest error. The refractive error measured without any accommo- 
dative control whatever is called the manifest error.* (b) Full Apparent 
Error. The error measured by methods of the regular subjective fogging 
class technics is called the full apparent error.** (c) Total or Real 
Error. This is the amount of refractive error revealed when cyclodamic 
methods are used to bring about the maximum accommodative relaxa- 
tion which can be measured by sharp vision.** * 


*The manifest error is important because the amount by which it differs from 
the total error affords information about accommodative behavior which is often needed 
in making a diagnosis. 

**Usually the amount of refractive error corrected, but not necessarily so. 

***Usually more than the full apparent error but very important as it may be 
used as a basis for determining an accurate estimation of the patient's need when con- 
sidered in conjunction with the phoria, duction and skiascopic findings. 
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Experience has shown that entirely dependable refraction requires 
the measurement of the total or-real error, of the full apparent error, 
and of the manifest error. Three distinct types of examination, under 
absolutely different conditions of accommodation, are necessary to obtain 
these findings. The first type of examination measures the real error 
while the effect of the accommodation is eliminated, either totally by 
cyclodamia, or approximately by cyclodamia when it obtains good ac- 
commodative relaxation. The second type of examination determines the 
strongest lenses which do not blur sharp vision, and thus requires normal 
accommodative activity under the more moderate restraint which fogging 
affords. The third type of examination requires the presence of normal 
accommodative activity, either uncontrolled or without irksome restraint. 
It consists of the fine subjective tests which measure the manifest error 
and the visual acuity, and which often determine the exact cylindrical 
correction. These examinations will hereafter be called first type, second 
type, and so on when referred to in this paper. They are best made in 
the order mentioned, so that knowledge of the real error may guide the 
examinations in which accommodative behavior is studied. 

(2) The Development of Cyclodamia. 


Smith found many young people whom, for various reasons, he 
would like to refract without a cycloplegic, providing that some method 
of eliminating accommodative interference could be devised. The first 
hint he had that such a method was possible came to him during the 
draft examinations of the World War, when more dependence had to 
be placed upon objective than upon subjective methods of refraction, and 
unusual subjective checks which the draftee could not anticipate and be 
coached for, had to be devised, because of occasional malingering with 
the hope of entering or evading service unfairly. 


His observation that a person with myopia of 1.50 D.* usually sees 
about 6/60 suggested tests under blurred vision, some of which proved 
useful. By combining these tests with distant fixation skiascopy, a crude 
but rapid method of roughly estimating the total error was worked out 
and used in several thousand cases for checking the visual acuity which 
the total error should allow against the visual acuity claimed. During 
this unusual experience the observation was made that when cycloplegia 
was not used the total refractive error could often be estimated more 
dependably by skiascopy checked by blurred vision than by sharp vision 
alone. This was the germ of cyclodamia. 


He was later able to confirm this observation by a study of the 
difference between the amount of error revealed by the refraction method 
known as ‘‘combined skiascopy and fogging”’ and that revealed by subse- 


*The idea here outlined is, in a sense, similar to that suggested by Hathaway in 
what he refers to as his 1.00 D. Check Test. The difference is of course that Hathaway 
makes no attempt to control accommodative activity. C. J. Hathaway. American 
Journal of Optometry, Vol. 9, No. 10, p. 368. 1932. 
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quent cycloplegia. This method begins with skiascopy with distant fixa- 
tion through lenses in a trial frame over both eyes, and goes over to 
fogging while the accommodation is still relaxed from the skiascopy, 
starting the fogging under the skiascopic lenses without removing the 
correction for the working distance. In Smith's use of this method, the 
lenses are then weakened equally until maximum vision is obtained, 
before testing either eye separately. 

Refractive errors revealed by this method were shown by cycloplegic 
check made by Smith, to be close to the total error when good skiascopic 
relaxation occurred and was maintained throughout the fogging. In 
many cases, however, the full skiascopic relaxation was not maintained, 
and the strongest lens with which the patient obtained maximum vision 
was weaker than that indicated by the skiascopy, sometimes much 
weaker. In these cases cycloplegia showed that the skiascopy was more 
accurate than the fogging, that the greatest amount of relaxation observed 
during the skiascopy was quite often practically total relaxation, and 
that unless the fogging confirmed the maximum skiascopic relaxation it 
did not reveal the approximate total error. 


The inferences as drawn by Smith from this study were: (a) In 
some people there is so close a habit association between sharp vision 
and use of accommodation that their complete disassociation is impossible 
without cycloplegic. (b) Sharp vision actually stimulates accommodation 
and so makes full relaxation impossible. (c) The chief reason why full 
skiascopic relaxation in such people is not maintained throughout the 
fogging is the employment of sharp vision as the criterion of measure- 
ment. (d) Sharp vision cannot therefore be used in such people for 
estimation of the total error, unless the accommodation is paralyzed: 
and, conversely, subjective measurement of the total error is impossible 
in such people without cycloplegia, unless it can be made without the 
use of sharp vision. 


These inferences, together with his draft experience, suggested ex- 
periments to him as to the possibility of measuring refractive errors sub- 
jectively by such degrees of blurred vision which would afford no 
stimulus to accommodative action. It was found not only that the great 
accommodative relaxation so often observed during skiascopy with dis- 
tant fixation could be almost always fully maintained, and sometimes 
even increased, so long as the vision of both eyes was kept blurred to 
about 6/60, but that, if the astigmatism was previously corrected, the 
spherical error revealed by such relaxation could be quite accurately meas- 
ured by deducting 1.50 D.Sph., from such overcorrection as blurred the 
vision to just 6/60. It was also found by Smith that the limit of accom- 
modative relaxation was much more frequently reached when sharp 
vision was not allowed at all, and that the error revealed by this limit 
was not the full apparent error revealed by other noncycloplegic methods 
but was a reliable approximation to the total error whenever relaxation 
was good. 
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For the purposes of this paper, maximum accommodative relaxation 
may be defined as the largest amount of accommodative relaxation that 
can possibly be induced during a comparatively short examination, by 
the continuous action of really favorable conditions. That is, it is the 
limit of obtainable relaxation. Since maximum accommodative ielaxation 
is always required if the total error is to be approximated closely, Smith 
found we must consider: (1) the conditions under which such relaxa- 
tion most surely occurs; (2) the methods of measuring the refractive 
error revealed by such relaxation which the maintenance of those condi- 
tions makes necessary; (3) the simplest practical way of securing those 
conditions and applying those methods in the examination of an individ- 
ual patient; (4) the conditions under which this measurement is 
dependable. 


(a) Obtaining the Maximum Accommodative Relaxation Possible. 


Maximum relaxation, claims Smith, is no more a natural state of 
the eyes, unless perhaps during sleep and in high myopia than is cyclo- 
plegia, and it does not come by itself during the course of an ocular 
examination but has to be carefully induced. While more or less relaxa- 
tion is often easily obtained by ordinary fogging, maximum relaxation 
is only regularly secured by arrangement of all the minute details of the 
examination in such a way as to provide the most favorable conditions 
for it to occur. Many of these conditions were suggested by common 
observations. 

The first observation made by Smith was that if the strongest plus 
sphere with which a hyperopic patient gets maximum vision is determined 
for each eye while the other is covered, he will usually get maximum 
vision with somewhat stronger spheres when both eyes are tested to- 
gether. This suggested that when maximum relaxation is sought the 
eyes should always be tested together, being kept under overcorrecting 
spheres at all times: that no screen or opaque disc should be used, except 
for an instant when it is necessary to determine which eye sees the better 
at that moment: and that when one eye has to be excluded for a longer 
time it should be excluded by the addition of a still stronger sphere 
instead of by an opaque fiber disc or screen. 


Another observation he made was that when skiascopy shows that 
lenses in the trial frame over both eyes just cause reversal while the 
patient looks at the examiner they will be too weak when the patient 
looks at a distant object, unless the accommodation is paralyzed. Maxi- 
mum relaxation therefore requires that skiascopy be done with a distant 
point of fixation, just as in combined skiascopy and fogging, and that 
lenses in a trial frame over both eyes be used, instead of lens batteries 
which leave the other eye without overcorrection. 


Smith also observed that, when skiascopy under such conditions is 
somewhat prolonged after a reversal has been obtained, further marked 
relaxation not infrequently occurs and that when one is called away for 
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a moment from a patient who is wearing over-correcting lenses which 
allow him about 6/60 vision in each eye, upon return the patient's 
vision through those lenses will often be much better: though if he has 
removed the lenses, when they are replaced he may not be able to see 
even the 6/60 that he saw before. This suggests that maximum relaxation 
is favored by the continuous action of both eyes. 

It is also well known, continues Smith, that a patient with a 
myopia of 1.50 D., if not allowed to improve vision by lid action, 
usually sees about 6/60: also that if plus 1.50 D. sphere be added to 
any full cycloplegic correction, after the effect of the cycloplegic is entirely 
over it will reduce vision to about 6/60. The subtraction of plus 1.50 
sphere from such overcorrection as allows a patient not under a cyclo- 
plegic just 6/60 vision should, therefore, yield the measure of his spheri- 
cal refractive error at that moment, and should also allow him normal 
vision if the amount of accommodation used remains the same at both 
the 6/60 and the 6/6 levels. Experiment has shown that this is a quite 
accurate measure of his spherical refractive error at that moment, but 
that it allows normal vision regularly only in old people and quite 
irregularly in others. This is evidence that sharp distant vision often 
involves some involuntary accommodative action beyond the normal 
0.75 D. tonus of the ciliary muscle, and so defeats maximum accommo- 
dative relaxation: that, when the latter is sought, sharp vision must be 
prevented: and that sharp vision cannot therefore be permitted in either 
eye, since accommodation in one eye causes accommodation in both. 


Experiment, continues Smith, has shown that maximum accommo- 
dative relaxation is most apt to occur either during skiascopy with distant 
fixation, or during such subjective tests as keep the patient looking with 
both eyes at distant objects or letters through lenses which blur the 
vision to an amount to which the patient is so unaccustomed that no 
stimulus to involuntary habit accommodation is provided, but an amount 
of blur which does not entirely prevent some recognition. The exact 
amount of blurring most favorable to maximum accommodative relaxa- 
tion varies somewhat in different patients, but is most often found at 
about the 6/60 level of blurred vision for both eyes or between that and 
the 6/12 level. 

It was discovered that when maximum accommodative relaxation 
was once obtained, it usually persists at both the 6/60 and the 6/12 
levels, and in some cases even at the 6/6 level, though it seldom originally 
obtained there in young people. It was also found, however, not advis- 
able to permit vision better than 6/12 until the first type examination 
was over, since slightly blurred vision, such as from 6/6 to 6/10, does 
stimulate accommodation at times, especially in a poorly lighted room. 
A similar condition is the slight blurring of full correction at the movies. 
Blurred vision at higher, unaccustomed levels does not ordinarily stimu- 
late accommodation at all but tends to promote relaxation. The only 
exception to this which has been noted by both Smith and the writer 
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is that, in a few people whom such blurring annoys, relaxation may be 
somewhat difficult to start, and requires good light, a little time, and 
perhaps a little less blurring, so that some letters are sufficiently easy 
to recognize for the patient to make the effort to recognize them which 
he would not make before. Once relaxation begins, however, blurring 
regularly promotes it. 

Smith has in such ways worked out the conditions which most 
favor maximum accommodative relaxation. These he has briefly sum- 
marized as excluding all tests which tend to stimulate accommodative 
action, especially all subjective tests in which the criterion is sharp vision, 
even though such tests do not stimulate accommodative action in all 
persons. They exclude all tests of one eye alone, at any level of vision, 
unless the other eye is excluded by a greater amount of overcorrection 
instead of by a screen. They require uninterrupted overcorrection of both 
eyes of definite and measurable amounts, both during skiascopy with 
distant fixation, and during all subjective tests. TThey further require 
arrangement of all conditions of all tests so as to favor continuous and 
cumulative relaxation. 


(b) Measuring the error without lessening the ciliary relaxation. 


The maintenance of the conditions under which maximum accom- 
modative relaxation occurs determines what methods of measuring the 
refractive error which it reveals may be used and what may not. Among 
objective methods Smith found that we are practically limited to skia- 


scopy with distant fixation for measurement of both spherical and cylin- 
drical errors. Accurate ophthalmometry, however, gives an approximation 
to the cylindrical error in both axis and amount which greatly simplifies 
and shortens the skiascopic examination and makes it more readily exact: 
or, what is equally helpful, it indicates that there is little or no astig- 
matism. An extremely brief ophthalmoscopic examination using mini- 
mum illumination, also gives a rough but useful hint as to any dis- 
turbances in the media or retina which may interfere with the refraction. 
If done at this time, however, a more thorough ophthalmoscopic exami- 
nation should be made during the post-refraction and the writer favors 
this latter course. Both tests should be done, however, if made at this 
time before accommodative relaxation is sought, so that, once started, 
its continuity may not be interrupted. 


The same conditions likewise limit our subjective methods of 
measuring the spherical error to those which demand visual tests only at 
levels of blurred vision which do not ordinarly excite habitual accom- 
modative action, such as those at 6/60 and at 6/12 and sometimes 
between. So a subjective method for measuring the cylindrical error 
under blurred vision has been devised. 


In view of the fact that maximum accommodative relaxation occurs 
with any regularity only under overcorrection, and all measurements of 
the spherical error have to be made under that overcorrection, the amount 
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of error which such relaxation reveals cannot be measured directly by the 
sphere under which it is observed, but always has to be measured by 
that sphere less a certain correction. If observed under skiascopy, the 
correction to be subtracted is, of course, that for the working distance, 
namely 1.00 D. for 1 meter, 1.50 D. for 2/3 meter, 2.00 D. for 0.5 
meter, and so on. If observed during subjective tests, the correction to 
be subtracted is that which blurs absolutely emmetropic vision to the 
same level as that at which the test was made, namely, 1.50 D. for 6/60 
(20/200). 1.25 D. for 6/30 (20/100), 1.00 D. for 6/20 (20/66), 
0.75 D. for 6/15 (20/50), 0.50 D. for 6/12 (20/40). These cor- 
rections Smith claims agree exactly with Thorington’s table for vision 
under cycloplegia, if the normal tonus of the ciliary muscle is taken as 
0.75 D., and have proved as accurate as the correction for the working 
distance in skiascopy. The idea of a correction to be applied in subjective 
tests is less familiar than is that of a correction in objective tests, though 
quite as logical. It is apparently the only way by which sharp vision, 
with its stimulus to accommodation, can be replaced in subjective meas- 
urement. 

Now as to the methods of measuring the cylindrical or astigmatic 
error. This requires a more detailed description. Smith claims that under 
cycloplegia both the cylindrical and the spherical error are constants, 
that is, they are not variable and do not change in amount while full 
cycloplegia lasts. Without a cycloplegic the spherical error is almost 
always a variable, one limit of which we are trying to measure. The 
cylindrical error, however, may be considered as a constant, though 
obviously there are occasional exceptions. 

Smith found that it is always much easier to measure the limit of 
variability in the sphere if we first eliminate the astigmatic constant. We 
therefore measure the cylindrical error first, so that we may put the 
correction for it into the trial frame, and thereby convert our patient’s 
refactive error into simple hyperopia or myopia while maximum accom- 
medative relaxation is sought. Considerable accuracy in this measurement 
is necessary in both amount and axis, in order that the cylindrical cor- 
rection may not leave enough uncorrected astigmatism to disturb the 
measurement of the spherical error. 

When determining this correction, we cannot, of course, use the 
fine, exact subjective tests with charts, dials, trial lenses, and cross 
cylinders which are so useful under other conditions and in making other 
tests, since all of them tend to stimulate accommodative action. We have, 
therefore, to be content with only objective measurements of the astig- 
matic error at this stage, though it must be made as accurate as we can 
make it, and postpone all subjective astigmatic tests to the second and 
third type examinations. 

The first step in correcting corneal astigmatism is made by first 
accurately measuring the astigmatic error with a good ophthalmometer: 
then putting the indicated corrective cylinders into the trial frame, to- 
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gether with overstrong spheres, and accurately skiascoping, first finding 
the spheres which bring reversal in the weaker meridian, then changing 
the cylinders from the correction indicated by the ophthalmometer so 
far as is necessary to correct the total astigmatism shown by skiascopy. 
Since the corneal astigmatism is almost always much the largest factor 
in the total astigmatism, and very often the only one, such changes are 
usually quite small. 

The cylindrical objective correction of the total astigmatism, when 
later checked by the fine subjective tests of the third type examination, 
is usually found to be a very close correction. This objective correction 
is therefore left in the trial frame without further change or attention 
during all the efforts of the first type examination to obtain maximum 
accommodative relaxation. 


(3) The Cyclodamic Method of Refraction. 


It is important that no preliminary test of vision or refraction 
which may possibly stimulate accommodative action should precede the 
first type examination. Following the taking of the case history, an 
accurate ophthalmometric reading should be made by the examiner, a 
very brief ophthalmoscopic examination may or may not be made at 
this time and a record of the glasses worn will complete the preliminary 
data. The total astigmatism is then determined as a variation from 
the corneal astigmatism by skiascopy with distant fixation, as previously 
described and we are ready to go ahead with the induction of maximum 
accommodative relaxation or cyclodamia and the measurement of the 
spherical error which it reveals. This is done in a short but continuous 
examination with three records. 


Both eyes alternately are further skiascoped under the cylindrical 
correction found, together with overstrong spheres in the trial frame, 
always with a distant object of fixation in a moderately dark room, until 
as much accommodative relaxation as possible has been obtained: not 
only gradual relaxation, but also, if possible, that sudden, greater relaxa- 
tion which sometimes lasts but a moment. The skiascopy should not be 
hurried, as a little time has to be allowed for relaxation to occur but it 
should not be prolonged unduly. The spheres are meanwhile changed 
to those which just cause reversal at the moment of greatest relaxation, 
regardless of when that occurs or whether it is maintained or not. The 
lens combination then in the trial frame, less correction for the working 
distance, exactly measures the total error thus far uncovered, and this 
amount should be recorded as the skiascopic measurement. It saves a 
change of lenses for the next test, if skiascopy has been done at 2/3 meter 
distance, for which the correction is +1.50 D. 


Now without removing the skiascopic lenses, and so giving the 
relaxed accommodation a chance to become active again, binocular sub- 
jective tests of both eyes are begun, starting with the lenses then in trial 
frame. Since these are a +1.50 D. overcorrection of the total error found 





at the moment of greatest relaxation under skiascopy, if this relaxation 
is maintained the patient should see just 6/60 with them, and this is 
what is usually observed. 


In some patients this relaxation is not maintained and they will 
not see quite 6/60 at first, while in a few patients more relaxation occurs 
and they will see better than 6/60, sometimes much better. If the patient 
does not see 6/60 a little time for relaxation should be allowed. The 
writer at times uses a little base-in prism at this point in certain cases, 
this seemingly aiding relaxation. This procedure has not, however, been 
suggested by Smith. 


Many patients say that everything is so blurred that they can see 
nothing, and they make no effort to see. But, if gently encouraged, told 
to look away and look back, asked to tell what they think or guess what 
the big letter is in spite of the blur, they will usually name it correctly. 
This is sufficient, if they have not seen it before so as to remember it, 
and if they are unable to name those beneath it. If it becomes evident 
that the 6/60 letter cannot be named correctly the spheres over the eyes 
are weakened slightly, each by the same amount, until it is just surely 
recognizable. 


Since both eyes so far have been tested together, we do not yet know 
whether the patient sees 6/60 with both eyes or with only one. This 
fact is now determined by covering each eye alternately with a card for 
an instant: but only for an instant or the accommodation may tighten 
up and he may not see 6/60 with either eye. If he has seen it with only 
one eye, that eye is excluded by the addition of a slightly stronger sphere 
(+0.50 to +1.00 D.), while the vision of the other eye is brought to 
6/60 by a slight change of the sphere before that eye. 


In the event that the patient sees better than 6/60, either at first 
or at any time later, the spheres are increased until each eye sees just 6/60. 
In changing spheres, each new lens should be put into the trial frame 
before the other is taken out, as neither eye must be allowed to see at all 
without the overcorrection in place, even for the instant of changing 
lenses, during the whole first type examination. The 6/60 letter must 
also be well illuminated, as accommodation tends to tighten up in poor 
light. 

This 6/60 test is very simple and seldom takes more than two or 
three minutes unless accommodation is very refractory or the patient does 
not cooperate. Smith briefly summarizes this as follows: Starting with 
the skiascopic lenses, 6/60 vision is expected and usually obtained. If 
vision is not just 6/60 after a minute or two of encouragement, the 
spheres are changed equally until the 6/60 letter is just surely recog- 
nized and no more: first for the two eyes together, then for each eye 
separately while the other is occluded by a stronger lens. When all the 
relaxation possible has been obtained and each eye sees just 6/60 the 
lenses then in the trial frame, less +1.50 D. Sph., measure the total 
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error uncovered with 6/60 vision, and this should be recorded as the 
6/60 measurement. 

A similar test at the 6/12 level of blurred vision completes the 
first type examination. This ordinarily requires lenses just 1.00 D. 
weaker than those of the 6/60 test, and so takes very little time. In some 
cases, however, especially those where good cooperation in the 6/60 test 
was not obtained, and those in which fatigue is at the point where it 
aids relaxation and has not reached the point where it defeats it, more 
relaxation is found at the 6/12 level than at any time before. In any 
case, the lenses which permit 6/12 vision and no more, less +0.50 D. 
Sph., are the measure of the total error uncovered by 6/12 vision, and 
are recorded as the 6/12 measurement. 

The final step is a comparison of the skiascopic, the 6/60, and the 
6/12 records. This completes the first type examination. In most cases 
these records are practically the same. If they are not, relaxation has not 
reached to the same point in each of the three tests. Accommodation 
must therefore have been used in some of them, perhaps in all, and the 
approximation of the total error is uncertain. Re-examination under 
better conditions is therefore needed. If this is impracticable, that one 
of the three records which shows the largest amount of error is taken as 
the closest approximation to the real error so far made. 

In the event that all three records agree, Smith claims and it seems 
reasonable to believe that accommodative relaxation must have reached 
to the same point in all of the tests. It is probable that this point is total 
relaxation or very close to it, since any relaxation less than total should 
be variable, unless there is tonic spasm or rigidity of accommodation 
which remains absolutely fixed in amount during the varying conditions 
of the three tests. The latter is, he has found, extremely improbable 
when any real amount of relaxation has been obtained. There is also 
less reason why relaxation, once well started and not limited by the 
habits of sharp vision, should not go on to total relaxation under favor- 
able conditions than that it should stop at any point short of that. 


When relaxation is good, and the three findings are in agreement, 
it can therefore be considered as a reliable approximation to the total 
real error. This is then used as a guide in the second and third type 
examinations, with the exception that it must always be less than the 
static error by the 0.75 average tonus of the ciliary muscle, and by so 
much more as the maximum relaxation observed may be less than total 
relaxation, which is usually very little unless relaxation has been poor. 

Throughout this first type examination, which usually takes five 
to ten minutes when one is familiar with it, one must never forget, Smith 
reiterates, that the amount of spherical error revealed varies with the 
amount of accommodative relaxation, and that we are interested only 
in the greatest amount of error observed at any time. We therefore do 
everything possible to promote relaxation, and watch for the instant at 
which it is greatest in each of the three tests. The greatest amount of 
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error surely observed though but for an instant, should not therefore 
be distrusted. Nor should it be forgotten during this first type examina- 
tion, that we are not at all concerned with the amount of error to be 
corrected. That will be determined later, as a variation from the total 
error, by the finer objective and subjective tests of the post-cyclodamic 
examination. It is the total error alone which we are here trying to 
approximate in a reliable manner. Much confusion results if this is not 
kept clearly in mind. The cyclodamic examination, therefore, can be 
and is largely objective, and demands from the patient only: (a) distant 
fixation during skiascopy, (b) the reading of 6/60 and 6/12 correctly 
and of 6/30 and 6/10 incorrectly with eyes wide open: and (c) the 
information as to which eye sees the better when that needs to be known. 
Since no sharp vision and no choice of lenses is permitted, the cyclodamic 
examination is essentially a rapid one. 


It must be remembered that while first type cyclodamic examina- 
tions seeking the total error and the ordinary non-cycloplegic examina- 
tions seeking the amount of correction to be prescribed, have to be made 
separately and cannot be combined, both because their objectives are 
different and because they require entirely different accommodative action, 
there should be no interval between the two examinations. Measurement 
under blurred vision is seldom understood by the patient, and he is often 
rather disappointed until he is allowed maximum vision and the choice 
between lenses, in the second and third type examinations. 


It therefore is the custom, as soon as the 6/12 measurement is 
recorded to proceed with the second type examination at once, by remov- 
ing the 0.50 overcorrection of the 6/12 level and seeing if maximum 
relaxation can be maintained with maximum vision, as it often can 
when habit accommodation is not too strong. The usual well known 
methods of second and third type examination are then used. The spheres 
are first weakened, if necessary, until maximum visual acuity is obtained. 
The cylinders are adjusted by fine subjective tests in which cross cylin- 
ders may prove helpful: the manifest error and the visual acuity with 
and without correction are determined and recorded: the spheres are 
again strengthened as much as maximum vision surely permits: and this 
tentative correction is balanced if necessary to give each eye equal condi- 
tions of vision. The combination of lenses then in the trial frame is 
usually the prescription for the glasses, unless it does not correct enough 
of the total error to give almost certain relief from symptoms, or corrects 
so much more thar the full manifest error as probably to remain un- 
comfortable for the patient beyond the ordinary adjustment period of 
two to four weeks. The probable effect of any change from the previous 
correction upon the relation between accommodation and convergence 
and upon temporary or permanent phorias, must also be considered. 
When the amount of previously uncorrected spherical error in young 
people is large, it is usually better to correct it by degrees than to try to 
force full correction at once, unless there is urgent need for full correction. 
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(4) The Rel:ability of the Cyclodamia Tech» «cs. 

It has been found that unless fogging reveals considerable previously 
uncorrected error it is not a dependable guide to adequate correction in 
young people and in overworked presbyopic individuals. Knowledge of 
the total error is necessary for real dependability. On the other hand, the 
total error found under cyclodamia is not, by itself, a dependable guide 
to satisfactory correction, except perhaps in myopic patients. The right 
amount of concession to the accommodative habit of the patient can 
only be found in a post cyclodamic examination of that patient, where 
knowledge of the total error keeps the concession from being more than 
is surely necessary for ultimate comfort, keeping the phorea and duction 
findings in mind. The right amount is too variable in different patients 
to be determined by arbitrary rules or upon the basis of a single refraction. 

In view of the fact that the total error, therefore, is seldom fully 
corrected, a reliable approximation to it is all that is usually needed for 
dependability. The method described here by Smith affords such an 
approximation in most cases. It is, he adds, more dependable than homa- 
tropin cycloplegia as that is perhaps most often used. It is, the writer 
has found, much more dependable than fogging, since it approximates 
the total error reliably in very many more cases, and since it points out, 
by failure to obtain relaxation, almost all of the hyperopic cases in 
which its reliability is uncertain. These later cases are almost invariably 
cases in which orthoptic treatment work is necessary. 

It therefore would seem that much that is obviously impossible 
with other non-cycloplegic methods is thus practicable with cyclodamia: 
how much as yet we do not fully know. The only accommodative 
anomaly affecting distant vision which it does not make evident, says 
Smith, and in the presence of which it is therefore most apt to be unre- 
liable, is tonic accommodative spasticity. This, in its very rare active 
form, is easily recognized by the symptoms. Its passive form is seldom 
seen except in overworked eyes, where it is essentially a habit accommo- 
dation associated with sharp vision which has become so fixed that it 
will not relax even under the blurring of cyclodamia. This form can 
only be inferred from the failure to get good relaxation, together with 
the symptoms and the history. Ordinary habit accommodation, unrelax- 
able under sharp vision but relaxable under blurred vision, and clonic 
accommodative spasticity, both of which are much more common than 
tonic spasticity, do not interfere with cyclodamic control. 

Smith, after several years of experience with the cyclodamic method, 
checked by atropin cycloplegia in many cases, has noted practically no 
exceptions to its reliability in closely approximating the total error 
whenever relaxation was good and all its tests agreed. When relaxation 
was poor, when its tests did not agree, and when it revealed no more 
error than did fogging, cycloplegic check showed that it was often accurate 
but not reliably so. 

As one learns the possibilities and the limitations of the cyclodamic 
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method by experience, watches its revelation of the anomalies of the 
accommodation and comes to know the amounts of relaxation to be 
expected with different kinds and degrees of refractive errors, he will 
find that he needs a cycloplegic much less often, concludes Smith. 


Cyclodamia, the method of estimating the total error and the 
theory of control here described, the prevention of all sharp vision with 
either eye, the subordination of all else to the obtaining of continuous 
and cumulative accommodative relaxation, the measurement of the error 
only at the utmost limit of relaxation, the subjective tests under blurred 
vision with correction for the amount of blurring, and their arrange- 
ment (together with the skiascopic part of combined skiascopy and 
fogging) into a definite method are indeed comparatively new, since 
they have heretofore received but little attention. 

First mentioned by Smith in 1926 and not fully explained until 
1930, the cyclodamic technic is as yet comparatively new and I believe 
not as yet in wide use. Its value, however, to optometry should be evi- 
dent and the writer can recommend its use to all optometrists as a simple 
yet effective ciliary test. It does not replace dynamic skiametry but rather 
supplements it when taken later on in the course of the refraction and 
acts as an invaluable guide in many cases of latent hyperopia, particularly 
those needing orthoptic treatment work to secure comfort through greater 
ciliary relaxation. oe A 


BOOK NOTICES 


A DEMONSTRATION VISUAL TEST. M. Luckiesh and Frank K. 
Moss of the Lighting Research Laboratory, General Electric Com- 
pany, Nela Park, Cleveland, Ohio. 26 pages, 4 illustrations and 
17 full page plates. Bound with hard paper covers. $2.00. 1932. 


Luckiesh and Moss, doing research work as lighting specialists have 
devised a near-point visual test to measure the difference in clearness of 
seeing afforded by different conditions of lighting. This test consists of 
68 individual charts in which the size of the visual test object and the 
ratio of contrast between the test object and the background have been 
brought near the threshold of visibility. The test should be made with 
variable intensities of illumination, preferably controlled with a foot- 
candle meter and demonstrates clearly the marked increase in visual acuity 
as the illumination is increased. 

Each of the 68 individual test objects consists of a letter formed by 
minute breaks in very dark gray parallel diagonal lines, the latter being 
printed on a uniform medium gray brackground. To pass this test 
creates a visual task very near the limit of ability of the eyes to function, 
a condition made necessary to demonstrate convincingly the influence of 
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light upon seeing. 

Luckiesh and Moss have had the entire 68 test objects mounted on 
17 full page plates in this book along with the full dircetions for their 
use. The volume is of value to optometrists for research work and also 
to demonstrate to patients the value of proper illumination. 
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MAKING THE PATIENT VERY TRULY YOURS by W. P. 
Kramer, Opt.D. Published by the Author at 307 Park Building, 
Cleveland, Ohio. 38 pages bound and illustrated. 1932. 


Kramer, ir this large sized processed book, deals with various office 
practices for professional optometrists. Despite the rather factitious title 
the entire work is one of real merit. The author has placed on record 
his successful experiences in office practice and the methods he uses to 
assure his patients of his interest in them and his appreciation of the 
referred work they send to him. 

This is not a technical book. It deals with the psychological aspects 
of taking care of the public and various ethical measures that can be 
employed in good taste by the professional man who is interested in 
building a practice. 

It should be said at this point that the book from cover to cover 
is written for the professional optometrist, there being little of value 
in it for the man wishing to merchandise ophthalmic material. However, 
the most successful professional man can benefit from a careful study of 
this volume and the reviewer heartily agrees with Dr. R. M. Hall of 
Cleveland (who referred the work to him) who said, ‘‘“—it is highly 
interesting.’’ In addition to this it contains some valuable suggestions, 


and Dr. Kramer is to be congratulated in getting these together in this 
form. jj & 
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